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Uses of Remote Sensing

• types of activities that remote sensing can aid in 
identifying and documenting:
– failure to farm (or plant crop)
– yield switching
– poor farming practice
– weather related crop injury

• hail damage, draught, flood, freeze
– disease and insect related failure



(most of the imagery we deal with will look like this)



Examples



Example - failure to farm

• case tried in Jonesboro, AR by Mr. Doug Chavez 
(US District Attorney Eastern District- Arkansas) 
under the direction of Mr. Jim Johnson and Ms. 
Lynn Haney

determine if field was:
1. vegetated,
2. fallow, or
3. recently tilled for cotton production.

use satellite image analysis to evaluate field 
conditions in Crittenden County, Arkansas for 
May 1993



Imagery used …
The imagery used 
in this application 
was Landsat
Thematic Mapper
(TM) imagery.



Was cotton planted?

Reed said cotton was 
planted, but failed later 
in the year after which 
another crop was 
planted.

Remote sensing was 
used to determine if the 
fields were planted or if 
they were even plowed.



plants =  Red Color
soil  = Dark Color

plants

soil



not  plowed32.7 A 38.6 A 

similarly, in these two fields the variable ‘dark’ and light 
bright green NDVI response indicates that these fields 

are clearly vegetated



The differences between plowed and prepared fields 
and unprepared fields are striking in this example. 

Notice the dark homogeneous NDVI response in the 
plowed field as compared to the unplowed fields. 

Needham
Not Plowed

101 AReynolds
Not Plowed

133 A
Needham
Plowed
100 A





14 July 1999

Landsat 7 ETM+

path/row: 029/038

Clouds &
Cloud Shadow

USA vs. 
L. S. Fullwood



Farm Service
Photo

FSN 576, fields 12-16



4 June 1999

tilled & planted
cotton ~June 25th

FSN 576

Landsat 5 TM
path/row: 029/038



FSN 576

Landsat 7 ETM+
path/row: 029/038

14 July 1999

late June/early July
rain event caused
cotton to fail (seeds
washed out)

crop destroyed by
plowing ~July 5th and
sorghum planted on 
destroy date



FSN 576

Landsat 7 ETM+
path/row: 029/038

30 July 1999

sorghum failed
with an ~July 25th

destroy date (destroy 
method was plowing 
crop under)



FSN 576

Landsat 7 ETM+
path/row: 029/038

15 August 1999



Farm 576

04 June 99 14 July 99 30 July 99

02 Oct 9915 Aug 99



Conclusions Farm 576 
Fields 12 - 16

• not cultivated by June 4
• vegetation consistent with haygrazer 

visible by July 14th

• vegetation consistent with haygrazer on 
field until October 2

• adequate moisture to support crops



NDVI
(non-vegetated)

NDVI
(vegetated)

not just a picture, but numeric
scientific data behind
picture & analysis



15 August 1999

Landsat 7 ETM+
path/row: 029/038

NDVI

Robert 
Williams
Cotton





FSN 796 T- 94 Field 1A

• Cotton
– planted 6/15/1999
– NOL 6/25/1999
– 65 Acres

U.S.A. vs Mints et al.



796 T-94
FSA map



May 19 June 4 June 20 July 6

July 14 July 30 August 7 August 15

view obstructed
by clouds

June 4
Developing vegetation

FSN 796 
Satellite Images
Counts 4 & 16

July 6

NDVI: White - Vegetation         Black - Soil



FSN 796 conclusions

• strong vegetative signal consistent with 
grass or other high-density fast growing 
crop on July 6th planted before May 19th

• vegetative signal could not have resulted 
from cotton planted on 6/15 or grain 
sorghum on 6/29 (as indicated by 
producer)

• plow-down took place sometime between 
July 6th and July 14th



FSN 796

Well developed crop 
consistent with a grass 
crop or perhaps 
haygrazer on 7/6/99.  
Cotton could not have 
been planted in this 
field.

July 6

July 6NDVI

4-3-2 composite

Plowed fields.  This is 
what 796 should have 
looked like if recently 
plowed and planted.



FSN 796 Photo

It was reported photograph acquired on 
8/4/99 from SW part of farm, facing NE.  
Crop residue had appearance of grazed wheat 
and no evidence of cotton.



Objective of Raisin Infrared Aerial 
Photography

• WRCO initiated a project involving the 
remote imaging of approximately 400,000 
acres of raisin vineyards located in parts of 
Fresno and Madera Counties, California 

• The allegations were that insureds would 
attempt to abuse the program due to low 
prices, heavy yields causing thin skins easily 
damaged by rain, labor shortages, etc.  

• Deterrence is our main objective 



Infrared Aerial Photography

• Infrared Aerial Photography has proven 
useful in crop year 2002

• No new projects in 2003



Aerial Infrared Program: 
Raisins, 2002

Field #1

North end of the vineyard with 
raisins still on trays.

South end of the vineyard where 
raisins have been picked up.

* The next two slides will show     
the infrared images of this 
vineyard.



Aerial Infrared 
Program: Raisins, 2002

•Infrared Image
•The upper 1/3 of the
•vineyard appears 
darker
•in this image because 
the
•raisins on the trays 
absorb
•more light from the “red
•band.”

•The lower portion 
appears
•lighter because the 
raisins
•have been picked up 
and
•the soil is reflecting 
more
•red light.



Normalized Difference

Vegetative Index  (NDVI)

NDVI is the ratio of infrared 
light to red light.  As more red 
light is being absorbed by an 
object, the lighter the image of 
that object will appear. 

Because there are raisins on 
the ground in the upper 1/3 of 
vineyard, the image appears 
lighter because it reflects a 
lower level of red light (more 
red light absorbed). 

Lower portion is darker 
because the bare ground 
reflects more light.

Aerial Infrared Program: 
Raisins, 2002



Aerial Infrared Program: 
Raisins, 2002

Field #2

This picture is looking westward, 
showing where the picking crew 
stopped picking up raisins (row 64).  
The next three slides will show the 
infrared images for this vineyard and 
this break between raisins that have 
been picked up and here where they 
are still on trays in the field.  The 
rows to the south (left) of this row 
have been picked up and the raisins 
removed from the field.



Aerial Infrared 
Program: 
Raisins, 2002

•Upper 2/3 of the 
vineyard
•appears darker in this
•image because the 
open
•trays on the ground
•absorb more red light.

•The lower portion of the
•vineyard around the 
house
•appears lighter 
because
•the bare ground 
reflects
•more of the red light.



Aerial Infrared 
Program: 
Raisins, 2002

•Because there are raisins on the

•ground in the upper 2/3 of 

•vineyard, the image appears

•lighter because it reflects a

•lower level of red light

•(more red light absorbed). 

•Lower portion is darker because

•the bare ground reflects more 

•light.



Aerial Infrared Program:
Raisins, 2002 Color Vigor Map

This image shows the 
breakdown of the NDVI 
image into 6 color 
categories representing 
various levels of vigor
(based on the amount of 
red light reflectance).

Northern end with open 
trays still on the ground              
absorb a higher amount of 
red light.
(Low Reflectance)

Southern end where trays 
have been picked up and 
removed from the field  
absorb lower levels of red 
light.
(High Reflectance)



Conclusions

• need to educate jury on RS and establish 
RS digital image processing as scientific 
and rigorous

• an analysis that helps establish timeline 
of events

• jury often remark that the RS evidence 
was important

• reinforced what was being told in the 
various charts/graphs/testimonies

• “picture is worth 1000 words”
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